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PURPOSE:To reduce sufficiently force 
variation in a radial direction of each tire. 
CONSTITUTION:ln an RRO wavefonm 
measuring process an RRO waveform of each 
green tire 10 is extracted. In a vulcanization 
factor waveform recording process a 
vulcanization factor waveform of a 
vulcanization mold 20 is recorded in a storage 
element 16A of a computer 16 every 
vulcanizer among a plurality of vulcanizers. In 
a selection process, the RRO waveform of the 
green tire 10 is superimposed on the 
vulcanization factor waveform of the 
vulcanization mold 20 to make a composite 
wave, and the composite wave which 
minimizes an RRO waveform amplitude of a 
vulcanized tire is selected. In a marking 
process, a superimposed angle theta of the 
green tire 10 wherein the RRO waveform 
I amplitude of the vulcanized tire is minimized is 
' determined to a peripheral standard position of 
the vulcanized mold 20 based on the selected 
composite wave. A mark 28 is marked at a 
specific position on a periphery of the green 
tire 10 with a marking device 26. In a 
vulcanization process, the mark 28 marked in 
the marking process is fitted to a stencil 
position 20A of the vulcanized mold 20, and 
the green 10 is arranged in the vulcanization 
mold 20 to be vulcanized. 
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(54) Title of Invention A Manufacturing Method for a Radial Tire 



(57) Abstract 

Purpose To sufficiently reduce force variation in the radial direction of each 

tire. 



Constitution In a radial run-out (RRO) waveform measurement process, RRO 
waveform 10 of each green tire is extracted. In a vulcanization factor waveform recording 
process, the vulcanization factor waveform of vulcanization mold 20 is recorded, for each of 
a plurality of vulcanization devices, in recording element 16A of computer 16. In a selection 
process, the RRO waveform of green tire 1 0 is superimposed on the vulcanization factor 
waveform of vulcanization mold 20 to form a composite wave, and the composite wave that 
minimizes the green tire RRO waveform amplitude is selected. In a marking process, angle 9 
is determined by superimposed green tire 10 for which the vulcanized tire RRO waveform 
amplitude has been minimized on the circumferential standard position of vulcanization mold 



20 based on the selected composite waveform and mark 28 is attached in a specified position 
on the circumference of green tire 10. hi a vulcanization process, stenciled position 20A of 
vulcanization mold 20 is superimposed on mark 28 that has been created in the marking 
process, and green tire 10 is positioned in vulcanization mold 20 and vulcanized. 

[Figure] 

18 Vulcanization device 



Claims 

Claim 1 We claim a manufacturing method for radial tires characterized by the 
fact that it has 

an RRO waveform measuring process in which the RRO waveform of each green the is 
measured; 

a vulcanization factor waveform recording process in which the vulcanization factor 
waveform is measured for each vulcanization device and recorded in a computer; 

a selection process in which a superimposition is selected of the circumferential position of a 
green tire for which the vulcanized tire RRO waveform amplitude has been minimized by 
computer fi-om the green tire RRO waveform and each vulcanization factor waveform and the 
circumference position of the vulcanization mold; 

a markmg process in which a specific location on the circumference of the green tire is 
marked relative to the curcumferential standard position of the vulcanization mold that was 
selected in the selection process; and 

a vulcanization process in which the marked location prepared in the marking process and the 
vulcanization mold standard location are superimposed, the green tire is positioned in the 
vulcanization mold, and vulcanization performed. 

Detailed Explanation of the hivention 

0001 

Field of hidustrial Application This invention related to a manufacturing 
process for radial tires and, in particular, pertains to a manufacturing method for radial tires 
in which the RFV of the radial tires is reduced. 



0002 



Prior Art Conventionally, in radial tires, the unevemiess in the radial direction of 
green tu-es (hereafter, "RR.O") that accompanies the formation of the tire structural element 
and the vulcanization factor of the vulcanization device create force variation in the radial 



direction (RFV) of the tire after vulcanization. This tire force variation greatly affects such 
properties as ride comfort and vehicle operating stability. , 

0003 Therefore, a manufacturing method for radial tires was disclosed in Japanese 
Patent Application Publication (Tokkai) Hei 1-145135 in which, by positioning the green tire 
in the vulcanization mold such that the difference between the positive or negative maximum 
amplitude position of the average waveform of the green tire force variation as the formation 
factor and the positive or negative amplitude position of the average waveform of the force 
variation of the vulcanization mold, which is the vulcanization factor, were within 20°, the 
force variation average of the two could be offset. 

0004 Accordingly, in that manufacturing method for radial tires, 8 green tires were 
positioned by being rotated by 45° increments within a designated vulcanization mold, and 
each force variation waveform of the vulcanized tires was measured. These waveforms were 
averaged, the vulcanization waveform inverted, and a green tire force variation average 
waveform obtained. Therefore, because, in reality, there is a difference between the force 
variation average wave form of the green tire and the force variation waye form of each green 
tire that has been vxilcanized, it was not possible to fully offset the positive or negative 
maximum amplitude position of the force variation waveform of each green tire and the 
positive or negative maximum amplitude position of the force variation average waveform of 
the vulcanization mold, and so the force variation was not adequately reduced. 

0005 

Problems This Invention Is To Solve In consideration of the above facts, the 

purpose of this invention is to provide a manufacturing method for radial ties in which the 
force variation in the radial direction of each tire can be fully reduced. 

0006 

Means of Solving the Problems The manufacturing method for radial tires of 
this invention described in Claim 1 is characterized by the fact that it has 

an RRO waveform measuring process in which the RRO waveform of each green tire is 
measured; 

a vulcanization factor waveform recording process in which the vulcanization factor 
waveform is measured for each vulcanization device and recorded in a computer; 

a selection process in which a superimposition is selected of the circumferential position of a 
green tire for which the vulcanized tire RRO waveform amplitude has been minimized by 
computer from the green tire RRO waveform and each vulcanization factor waveform and the 
circumference position of the vulcanization mold; 

a marking process in which a specific location on the circumference of the green tire is 
marked relative to the circumference standard position of the vulcanization mold that was 
selected in the selection process; and 



a vulcanization process in which the marked location prepared in the marking process and the 
vulcanization mold standard location are superimposed, tiie green tire is positioned in the 
vulcanization mold, and vulcanization performed. 

0007 

Effects In the manufacturing method for a radial tire of this invention 

described in Claim 1, in an RRO waveform measurement process, the RRO waveform of a 
green tire to be vulcanized is measured with a device such as a laser displacement gauge, and 
the measurement entered into a computer. Moreover, in a vulcanization factor waveform 
recording process, the vulcanization factor waveform for each vulcanization device is 
obtained beforehand and entered in a computer. In a selection process, the RRO waveform of 
the green tire and each vulcanization factor waveform are superimposed, and a 
superimposition of the circumferential direction position of the green tire m which the RRO 
wave form amplitude of the vulcanized tire has been minimized and the circumferential 
direction position of the vulcanization mold is selected. Furthermore, in a marking position, 
^ based on the superimposition of the above-mentioned circumferential direction positions, a 
specified position of the green tire relative' to the circumference direction position of the 
vulcanization mold in which the RRO waveform amplitude of the vulcanized tire is 
minimized is marked. In a vulcanization process, the mark created in the marking process and 
the standard position of the vulcanization mold are superimposed, the green tire is positioned 
in the vulcanization mold, and vulcanization done. 

0008 As a result, force variation in the radial direction can be ^adequately reduced. 
0009 

Working Example The manufacturing method for radial tires of this invention is 
explained based on Figures 1 through 5. , 

0010 As is shown in Figure 1, in the RRO waveform measurement process, green 
tire 10, for which forming has been completed, is attached to foil [unverified] 12, which has 
been fixed on the rotational axis of mold 1 1 and [the mold] filled to a specified internal 
pressure. In a section opposite to tread section lOA of green tire 10, commonly known laser 
displacement gauge 14 is fixe d oppos ite to the center direction of green tire 10 on the surface 
^to^bejn^asi^^ andilistance L trom tread section lOA measured with laser displacement 
gaugn4 wBIe green tire 10 is being rotated. The measurement is entered in computer 16, 
and the RRO waveform of the green tire extracted as shovm in Figure 2. 

001 1 As is shown in Figure 3, in the vulcanization factor waveform recording 
process, 4 green tires 10 are positioned in vulcanization mold 20 of vulcanization device 1 8, 
and 4 vulcanized tires— 22A, 22B, 22C, and 22D— are vulcanized and formed. At that point, 
the standard positions of the respective vulcanization molds 20, for example, stenciled 
position 20A are rotated in 90° increments to the standard, thereby positioning the 4 green 
tires 10 in vulcanization molds 20. 



0012 Next, the RRO waveforms of the 4 vulcanized tires 22 A, 22B, 22C, and 22D 
are measured in the same way as in the above-mentioned RRO waveform measurement 
process, and 4 RRO waveforms obtained. When the RRO waveforms that have the above- 
mentioned stenciled position 20A of the 4 tires as the starting point are calculated with 
computer 16 and averaged , green tire 10 formation factor is offset an d, as shown in Figure 4, 
the RRO waveform of vulcanization mold 20, which has stenciled position 20 A as the 
starting point, in other words, the vulcanization factor waveform, is obtained. The 
vulcanization factor waveforms of vulcanization mold 20 are calculated with computer 16 for 
each of a plurality of vulcanization devices arid are respectively recorded in memory element 
16 A. 

0013 In the selection process, the RRO waveforms (Figure 2) of green tires 10 that 
were extracted in the RRO waveform measurement process and the vulcanization factor 
wave forms (Figure 4) of vulcanization molds 20 for which the standard position 20 A that 
was stored in computer 16 beforehand is the starting point are superimposed. A composite of 
the 2 waves forms is created by sliding 1 wave form in the circumferential direction and 
matching the negative maximum value of the other wave form with the maximum position 
value of the first wave form; in other words a composite position is selection in which the 
amplitude of the RRO wave form of the vulcanized tire is minimized. 

0014 In the marking process, based on the composite position in which the 
amplitude of the RRO wave form of each vulcanized tne calculated in the selection process is 
minimized, the position of green tire 10 relative to stenciled position 20A of vulcanization 
mold 20 — in other words, composite angle 0 — is determined and mark 28 is made in a 
specified location on the edge of green tire 10 with marking device 26. 

0015 Specifically, in the selection process, the RRO waveform of a specific 
vulcanization mold 20 stored in computer 1 6 is brought up and that waveform is 
superimposed on the RRO wave form of green tire 10 that was been separately measured, 
with a standard point of vulcanization mold 20 — for example, stenciled position 20A— as the 
starting point, a standard point of green tire 10 — for example, the tread joint position, are 
sUd^ in increments of angle 9 and so superimposed, several composite waveforms are 
created.- 

001 6 For example, the RJRO of the vulcanized tire when composite angle 0 is 0° is 
shown in Figure 5 (A) (amplitude Wl), the RRO of the vulcanized tire when composite angle 
0 is 33.5^ is shown in Figure 5 (B) (amplitude W2), and the RRO of the vulcanized tire when 
composite angle 0 is ISO'' is shown in Figure 5 (C) (amplitude W3). In these examples, it can 
be seen that the maximum amplitude of W3 of the RRO waveform of the vulcanized tire with 
a superimposed position in which the above-mentioned angle 0 is 180° is smaller than the 
maximum amplitudes Wl and W2 of the RRO wave forms of vulcanized tires for which the 
composite position had an angle of the first two examples. Therefore a position in which 
angle 0 is 180"" is selected as the superimposed position for vulcanization mold 20 and green 
tire 10 and mark 28 attached. 

0017 In the vulcanization process, as is shown in Figure 1, green tire 10 is rotated 



according to rotor 30 and mark 28 that has been created in the marking process is detected 
with mark-reading sensor 32. Mark 28 and stenciled position 20A of vulcanization mold 20 
are matched, green tire 10 is positioned in vulcanization niold 20, and vulcanization 
performed. 

00 1 8 Accordingly, in the manufacturing process for a radial tire of this working 
example, the RRO of each green tire 10 to be vulcanized is actually measured by laser 
displacement gauge 14, and so it is possible to place each green tire 10 in a position in which 
the RJR.0 wave form amplitude of vulcanized tire 22 is minimized relative to the 
circumferential direction position of vulcanization mold 20 of the designated vulcanization 
device (for example, 1 8B). As a result, it is possible to adequately minimize force variation ir 
the radial direction of vulcanized tire 22. 

00 1 9 Furthermore, in this working example, the standard position of vulcanization 
mold 20 was made stenciled position 20 A; however, the standard position of the 
vulcanization mold is not limited tb that and other indications may be used as the standard 
position of the vulcanization mold. 

0020 

Effects of the Invention The manufacturing method for a radial tire of this 
invention has the superior effect of making it possible to adequately reduce force variation in 
the radial direction of each tire because it has 

an RRO waveform measuring process in which the RRO waveform of each green tire is 
measured; 

a vulcanization factor waveform recording process in which the vulcanization factor 
waveform is measured for each vulcanization device and recorded in a computer; 

a selection process in which a superimposition is selected of the circumferential position of a 
green tire for which the vulcanized tire RRO waveform amplitude has been minimized by 
computer from the green tire RRO waveform and each vulcanization factor waveform and the 
ckcumference position of the vulcanization mold; 

a marking process in which a specific location on the circumference of the green tire is 
marked relative to the curcumferential standard position of the vulcanization mold that was 
selected in the selection process; and 

a vulcanization process in which the marked location prepared in the marking process and the 
vulcanization mold standard location are superimposed, the green tire is positioned in the 
vulcanization mold, and vulcanization performed. 

Brief Explanation of Figures 

Figure 1 is an outline explanatory figure showing 1 workmg example of the 
manufacturing method for a radial tire of this invention. 



Figure 3 

1 8 Vulcanization device 
Figure 4 

[Handwritten in figure] Mold circumferential position 

A 

I 

Stencil position 
Figure 5 

(A) [Handwritten in figure] Vulcanized tire circumferential position 

(B) [Handwritten in figure] Vulcanized tire circximferential position 

(C) [Handwritten in figure] Vulcanized tire circumferential position 
Continued from first page 
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Figure 2 shows the RRO waveform of a green tire of one example of the 
manufacturing method for a radial tire of this invention. 

Figure 3 is an outline explanatory figure showing the extraction process for a 
vulcanization factor waveform of one example of the nianufacturing method for a radial tire 
of this invention. 

Figure 4 shows a vulcanization factor waveform of one example of the manufacturing 
method for a radial tire of this invention. 

Figure 5 (A) shows the RRO waveform of a vulcanized tire when the superimposed 
angle 9 is 0°; (B) shows the RRO waveform of a vulcanized tire when the superimposed 
angle 0 is 33.50°; and (C) shows the RRO waveform of a vulcanized tire when the 
superimposed angle 0 isJ^ - 





Explanation of Symbols 


10 


Green tire 


14 


Laser displacement gauge 


16 


Cornputer 


16A 


Recording element 


18 


Vulcanization device 


20 


Vulcanization mold 


20A . 


Stencil 


22 


Vulcanized tire 


26 


Marking device 


28 


Mark 


30 


Rotor 


32 


Mark-reading sensor 



Figure 1 

[Symbols are as above.] 
Figure 2 

[Handwritten in figure] Green tire circumferential position 



